












































CALIBRATION PROCEDURE

Swain 5" AC Clamp (SN 1830A)
Swain AC Amperes' Meter (SN 1830)
Swain Signal Rectifier (SN 1952)

- Connect clamp to "AC AMP CLIP" input on meter.
- Connect meter "SCOPE" output to "INPUT" of signal rectifier.

Mechanically zero meters.
- Clean clamp lips with a clean, dry cloth.
- Turn both meters on.
- Record TB (test battery) meter readings.
- Set rectifier range to "0.1".

Install clamp axially and centered around a straight wire
carrying a known current.

- Provide 60 Hz pure sine wave currents (known to +/- 1%) and
record meter readings and Vdc output.

- Note calibration sheets for Fluke 27 Multimeter, SN4400256,
used to measure inputs and outputs.

Meter TB (test battery) reading 9g~b
Rect i f ier TB (test battery) reading '"3.1e>

Fluke Iac(mA) Fluke
Meter Iac(mA) Iac(mA) Rectifier Vdc(mV)
Range' Input Meter 8% Meter 8% Output 8%
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D. Distribution System Description

Bulk power is supplied to the area via a 41.6 kV transmission
line linking bulk power substations at Henning to the north and
Alexandria and Brandon to the south. Figures D1 - D3 are system
schematics with the transmission system highlighted.

The distribution system serving the test farm is owned and
operated by Ottertail Power Company of Fergus Falls, MN. It is a
three-phase wye distribution system which has, in addition to
the three phase conductors, a multigrounded neutral conductor
which with the ground itself carries the net unbalanced current
back to the substation. The line voltage is 12.5 kV line-to-line
(between phase conductors) and 7.2 kV line-to-ground (between
each phase conductor and ground).

Figure D4 is a map showing the route of the distribution line
from its substation in Parkers Prairie (top of figure) to the
test farm (right center). Figure D5 is a schematic which shows
the electrical components of the system. In Figure D4 the
41.6 kV transmission line corridor is shown runn'ing north/south
past the towns of Parkers Prairie and Carlos. Both the ~arkers

Prairie Substation and the Carlos Substa~ion are supplied by this
transmission line. Note the location of the open switch #924
terminating the Parkers Prairie line just west of the test farm.
In the event of a fault in the system, this switch and others
could be altered in order to supply customers from the Carlos
substation. The Carlos distribution line is not shown
highlighted but runs east from the Carlos Substation to Carlos
and Bell River Store, then north past the open switch #924 and
east to Miltona. Only the neutral conductors are connected at
the switch. No changes were made to the power flow path during
the test.

Figure D5 also shows the location of fixed capacitor banks at
four locations along the distribution line. These capacitor banks
together with switched capacitor banks at the substation balance
the inductive load on the system thereby correcting the power
factor and maintaining the line voltage within specified limits.
Automatic switching of capacitor banks at substations has been
suggested as one source of transient voltages which may
contribute to stray voltage pr~blems on farms. At the conclusion
of the test it was reported to the test supervisor that the
Parkers Prairie Substation capacitors had not switched for
nearly 'two years including the test period. The capacitors at
the Carlos Substation were reported to have switched three times
since the previous September but not at all during the test
period.

During a tour of the distribution line the test supe~visor

determined which phases were used for supplying electricity to
neighbors of the test farm. Figure D6 shDws the distribution
line phase allocation for customers along the first four miles of
line from the test farm~ Beyond Rose City the phases were
rolled (reordered) several times, precluding further
investigation.
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Figure D1

Cooperative Power Association
41.6 kVTransmission Line serving
the Parkers Prairie and Carlos
substations.
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Cooperative Power Association
41.6 kV Transmission Line serving
the Parkers Prairie and Carlos
substations.

Center Schematic: ~
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South Schematic:

Cooperative Power Association
41.6 kV Transmission Line serving
the Parkers Prairie and Carlos
substations.
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Parkers Prairie Distribution Line
Power Flow

{ = fixed capacitor bank
_'- = open switch at end of line
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Parkers Prairie -Distribution Line
System Diagram

_,- = open switch at end of line
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Parkers Prairie Distribution Line
Phase Allocation Near Test Farm.
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Appendix

1. Diagram of Farm Yard Buildings, Ground Rods

2. Diagram of Farm Distribution Feeder

3. Diagram of Farm Electric Fence
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